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the vitamin have been obtained. However, vitamin A is not precipi-
tated by digitonin, thus providing a means of separation from
cholesterol which also occurs in the non-saponifiable fraction of animal
fats. By means of such solvents as ether, chloroform, ethyl acetate, or
light petroleum ether, the unsaponifiable fraction can be extracted
from saponified fats without any loss of the vitamin.
Vitamin A distills in a high vacuum with partial decomposition.
Hickman ('36, '37) has described a procedure for separating vitamins
A and D from oils containing the vitamins in which they are subjected
to an extremely high vacuum. Not only do the free vitamins distill in
well-defined fractions under proper conditions, but the esters of the
vitamin, as well, behave the same in this respect. By this technique
Hickman has shown that in fish oils some vitamins A and D occur
as the free alcohols, most of which are esterified with fatty acids, and
that most of the fatty acids are represented in the vitamin A esters
present. Vitamin A is reducible by aluminum amalgam in ether.
It is adsorbed by Lloyd's reagent and by norite (a charcoal). Silica
gel adsorbs the vitamin so tenaciously that in such form it is unavail-
able to rats, although it may be extracted from the gel with toluene.
In the absence of air, vitamin A is quite stable at high temperatures,
but when oxygen is present it is readily destroyed. Vitamin A appears
to be less resistant to oxidation when removed from its natural
environment, due, no doubt, to the protective action of antioxidants.
Certain phenolic substances like hydroquinone are effective in delaying
the destruction of vitamin A. Dann ('32) states that vitamin A is
particularly stable to oxidation in ethyl alcohol, alcoholic potash,
ethyl acetate, n-butyl alcohol, cetyl alcohol, and triacetin. It is readily
oxidized by aeration in acetic, caproic, lauric, stearic, and oleic acids,
and fairly rapidly in solution in tributyrin, triolein, coconut oil, and
peanut oil. It is very stable toward hydrogen peroxide when both the
vitamin and the hydrogen peroxide are dissolved in alcohol. Vitamin
A is relatively stable to heat in the absence of oxidizing agents. Dunn
('24) reported that vitamin A of cod liver oil was destroyed by mixing
the oil with granulated starch and storing it in dark, corked bottles,
McCollum, Simmonds and Becker ('27) found that contact of cod
liver oil or butter fat with ferrous sulfate caused rapid destruction of
vitamin A. Ferric citrate did not catalyze its oxidation, and the
action of ferrous sulfate was inhibited by an antioxidant in wheat
germ oil.
Light exerts a destructive influence upon vitamin A so that extreme
caution must be used in the dispensing and storing of it. Ultraviolet
irradiation also destroys the vitamin.
A biological assay of the crystalline vitamin A made by Dutcher